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Japanese Patent Laid Open Publication 

Publication Number: S62-1 84856 
Publication Date: 13 August 1987 

Title of the Invention: Ink Cartridge 

Application Number: 

Filing Date: 
Inventor: TAKAHASHI, Hirokazu 

Applicant: CANON, INC. 
Agent: Patent attorney TAN I, Yoshikazu 

Specification 

1 . Title of the Invention 

Ink Cartridge 

2. Scope of Claim for Patent 

An ink cartridge detachable against an printer with ink for recording 
stored therein, characterized in comprising: 

memory means for storing residual quantity of said ink in rewritable way, 
wherein said ink residual quantity stored in said memory means is rewritable 
from the side of said printer. 

3. Detailed Description of the Invention 

[Field of the Invention] 

The present invention relates to ink cartridge, and more particularly to 
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ink cartridge inserted into printer and stores ink tube therein. 
[Prior Art] 

From the viewpoint of cost and handling, conventional ink cartridge for 
printer generally includes as fewest additional accessories as possible. 

However, in order to detect ink residual quantity left in ink container 
stored in cartridge and to give a warning, main body of printer needs to be 
provided with a function for measuring ink usage. In this type of printer, if the 
ink cartridge is detached or replaced halfway through the printer so as to check 
the ink amount for the convenience of the printing, then there would be a 
drawback that there is no measure to check the ink usage thereafter. 
[Problems to be Solved by the Invention] 

The purpose of the present invention is to focus on the above-described 
problems and to solve the problems, by means of providing ink cartridge that 
can detect ink residual quantity left therein whenever being inserted into printer 
and can take management over the ink residual quantity separately despite of 
having detached or replaced. 
[Means to Solve the Problem] 

Accordingly, the present invention addresses the above problems by 
providing ink cartridge that has ink for recording stored therein and is 
detachable from printer, wherein the ink cartridge comprises memory means for 
storing ink residual quantity in rewritable manner; and the ink residual quantity 
stored in the memory means is rewritable from the side of the printer. 
[Effects] 

In the ink cartridge thus constructed, a rewritable memory is disposed to 
be in electric connection with the side of the printer when the ink cartridge is 
inserted in the printer. In this way, when the cartridge is inserted into the printer 
and starts printing, a computing unit on the printer computes loss of ink, and the 
ink residual quantity obtained by subtracting the ink loss is written into the 
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above memory. It is therefore possible to take management over the ink 
residual quantity in the cartridge separately by storing the ink residual quantity 
at that moment, even in case the ink cartridge is removed halfway through the 
printer. 
[Example] 

The present invention will be described in more detail and more 
specifically in the following in conjunction with the accompanying drawings. 

Fig. 1A and Fig. 1B schematically illustrates an ink cartridge as an 
example of the present invention. In these figures, numeral 1 indicates a main 
body of the ink cartridge that stores an ink tube 2, numeral 3A indicates an ink 
residual quantity memory part that contains a nonvolatile memory 3 for storing 
ink residual quantity in rewritable manner, and numeral 4 comprises an 
electrode that performs power supply and writing and reading of data against 
the rewritable nonvolatile memory 3. 

Furthermore, Fig. 2A and Fig. 2B illustrates the configuration of a 
storage space of the ink cartridge 1 in a printer, wherein numeral 6 indicates a 
connection-used electrode attached onto the top surface of the ink cartridge 
storage space 7. Additionally, numeral 8 is a sucking needle for sucking ink out 
from the ink tube 2 when inserting the cartridge 1 into the storage space 7, and 
numeral 9 indicates a protective plate for protecting the needle 8 from being 
damaged because of inserting foreign body other than cartridge into the ink 
cartridge storage space 7. When inserting the cartridge 1 into the storage 
space 7, the sucking needle 8 is caused to be inserted into the ink tube 2, as 
well as the connection-used electrode 6 and the electrode on the side of the 
cartridge are caused to be connected together. Numeral 10 indicates a lever for 

taking out the cartridge. 

Fig. 3 illustrates as an example, the configuration of the electrode 4 on 
the side of the cartridge 1 and the electrode 6 on the side of the printer. As 
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shown in Fig. 3, each of the electrodes 4 and 6 has a group of terminals 
respectively which are disposed to be facing each other. Therefore, signal lines 
used for controlling can be electrically connected each other, such as line 
systems CE, +V, and GND for supplying power to the nonvolatile memory 3, 
address buses D1 and DO for providing address for writing data, RC and STR 
that output indication signal for reading or writing memory contents, and IS that 
outputs detection signal for determining whether or not the ink cartridge has 
been set in a predetermined location, and also control signal line SK for 

providing clock signal. 

Fig. 4 illustrates as an example, the configuration of control circuit of the 
present invention for detecting ink residual quantity, wherein each of numerals 
11, 12, 13, and 14 comprises a control unit, a memory RAM, a subtracter, and a 
SW group for manipulation of printer respectively. The following describes 
operation for detecting ink residual quantity performed by such control circuit. 
At the same time as the power switch of the printer is turned "on" and the printer 
shifts into working condition, the printer control unit 11 reads contents of the 
rewritable nonvolatile memory 3 attached to the ink cartridge 1 via connection 
units of the electrodes 4 and 6, that is, data regarding ink residual quantity, and 
writes it into the memory 12 disposed in the main body of the printer. When the 
SW group 14 for manipulation of the printer is turned on and starts printing, the 
subtracter 13 subtracts the data regarding the ink residual quantity for every line 
for example. The values to be subtracted are set according to the ink usage 
used in printing one line and the ink usage used in pumping for recovering 

discharge of the ink. 

In this way, the data regarding the ink residual quantity are subtracted 
as the usage of the ink proceeds. When the ink usage becomes zero, a 
warning can be displayed to indicate that no more ink is left for example. 

The timing of writing the ink residual count value into the rewritable 
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nonvolatile memory 3 attached to the ink cartridge 1 is performed at a moment 
when detachment of the ink cartridge 1 is detected by the use of the signal line 
IS, which is for detecting whether or not the ink cartridge 1 is disposed in a 
predetermined location, or may be performed at a moment the power is turned 
off, or may be performed each time the ink residual quantity is varied during the 
printing as described above. 

In case of detaching the ink cartridge 1 such as halfway through the 
printer, the ink residual quantity is written at the moment of the detachment, so 
that when reattaching the ink cartridge, the printer controlling unit 11 reads out 
the ink residual quantity at the moment of the reattachment, and the 
aforementioned operation is continued. 

The nonvolatile memory used as rewritable memory means attached to 
the ink cartridge 1 of the present invention is not restricted to electric memories, 
but may also be magnetic or optical. For example, in case of using magnetic 
memory, the purpose of the present invention can be achieved by fixing 
magnetic tape onto the ink cartridge 1 and attaching movable magnetic head on 
the side of the printer, or rewriting can be performed with optical means by 
using EPROM (magneto-optical memory) as the memory 3. 
[Effects of the Invention] 

As described above, by disposing the rewritable memory into the ink 
cartridge, the present invention can compute ink usage on the side of the printer 
and can rewrite the ink residual quantity into the memory at a predetermined 
timing. In this way, the ink residual quantity can be managed for every ink 
cartridge separately, and even in case the cartridge is reinserted, the warning 
regarding the ink residual quantity can still be given accurately. Furthermore, 
the present invention can also contribute to the detection of whether or not the 
ink cartridge is being stored. 
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4. Brief Description of the Drawing 

Fig. 1A and Fig. 1B are oblique perspective drawing and cross-sectional 
drawing illustrating the configuration of the ink cartridge of the present invention 
as an example; 

Fig. 2A and Fig. 2B are oblique perspective drawing and cross-sectional 
drawing illustrating the ink cartridge storage space on the main body of the 
printer of the present invention in a perspective way; 

Fig. 3 is an explanation drawing of the electrodes disposed in the ink 
cartridge and in the cartridge storage space respectively; and 

Fig. 4 is a block diagram of the control circuit for detecting the ink 
residual quantity according to the present invention. 

1 ... ink cartridge 

2 ... ink tube 

3 . . . rewritable nonvolatile memory 
3A . . . memory part 

4 . . . electrode 

6 ... connection-used electrode 

7 ... storage space 

8 ... sucking needle 

11 ... printer control unit 

12 ... memory 

13 ... subtracter 

A a SW group 
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Amendment 

1 . Indication of the Case 

Patent Application S6 1-26898 

2. Title of the Invention 

Ink Cartridge 

3. Submitter for the Amendment 

Relation to the Case: Applicant for Letters Patent 
CANON, INC. 

4. Agent 

TANI, Yoshikazu (Patent attorney) 

5. Date of Ordering for Amendment N/A (voluntary) 

6. Object for Amendment Specification 

7. Contents of Amendment 

Full text of the Specification is amended as recited on an enclosed 

form. 


(Corrected) Specification 

1 . Title of the Invention 

Ink Cartridge 

2. Scope of Claim for Patent 

1) An ink cartridge characterized in comprising at a predetermined location on 
an outside face of said cartridge: 

a conductive part for offering an electric connection in correspondence 
with an electric connection means disposed at an ink cartridge insertion part of 
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a recording device. 

3. Detailed Description of the Invention 

[Field of the Invention] 

The present invention relates to ink cartridge, and more particularly to 
ink cartridge inserted into printer and stores ink tube therein. 
[Prior Art] 

From the viewpoint of cost and handling, conventional ink cartridge for 
printer generally includes as fewest additional accessories as possible. 

However, in order to detect ink residual quantity left in ink container 
stored in cartridge and to give a warning, main body of printer needs to be 
provided with a function for measuring ink usage. In this type of printer, if the 
ink cartridge is detached or replaced halfway through the printer so as to check 
the ink amount for the convenience of the printing, then there would be a 
drawback that there is no measure to check the ink usage thereafter. 
Therefore, in order to solve these problems, Japanese Patent Open Gazette 
S59-1 94853 discloses an ink cartridge that is arranged to store residual quantity 
of ink on the side of the ink cartridge. 
[Problems to be Solved by the Invention] 

However, if the printing is performed while such ink cartridge is 
detached from the recording device by mistake, the absence of the ink cartridge 
would result in more significant problem than the one resulting from the 
computation of the ink. By the way, although it is known to dispose a 
complicated and mechanical structure against the ink cartridge, the structure 
may not function properly because of being mechanical, or it may be too 
expensive to be used as an ink cartridge. 

The present invention thus considers the above-described problems 
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and provides an ink cartridge wherein the recording device is capable of 
detecting accurately and immediately that the ink cartridge has been normally 
inserted into the recording device. 
[Means to Solve the Problem] 

In order to achieve these purposes, the present invention characterizes 
in comprising at a predetermined location of an outside face of an ink cartridge, 
a conductive part for offering an electric connection in correspondence with an 
electric connection means disposed at an ink cartridge insertion part of a 
recording device. 
[Effects] 

In an ink cartridge thus constructed, the ink cartridge can be inserted for 
sure, by connecting the conductive part for electrical connection disposed at a 
predetermined location on an outside face of the cartridge to the electrical 
connection means of the ink cartridge insertion part of the recording device, 
thereby preventing miss-insertion. 
[Example] 

The present invention will be described in more detail and more 
specifically in the following in conjunction with the accompanying drawings. 

Fig. 1A and Fig. 1B schematically illustrates an ink cartridge as an 
example of the present invention. In these figures, numeral 1 indicates a main 
body of the ink cartridge that stores an ink tube 2, numeral 3A indicates an ink 
residual quantity memory part that contains a nonvolatile memory 3 for storing 
ink residual quantity in rewritable manner, and numeral 4 comprises an 
electrode that performs power supply and writing and reading of data against 
the rewritable nonvolatile memory 3. 

Furthermore, Fig. 2A and Fig. 2B illustrates the configuration of a 
storage space of the ink cartridge 1 in a printer, wherein numeral 6 indicates a 
connection-used electrode attached onto the top surface of the ink cartridge 
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storage space 7. Additionally, numeral 8 is a sucking needle for sucking ink out 
from the ink tube 2 when inserting the cartridge 1 into the storage space 7, and 
numeral 9 indicates a protective plate for protecting the needle 8 from being 
damaged because of inserting foreign body other than cartridge into the ink 
cartridge storage space 7. When inserting the cartridge 1 into the storage 
space 7, the sucking needle 8 is caused to be inserted into the ink tube 2, as 
well as the connection-used electrode 6 and the electrode on the side of the 
cartridge are caused to be connected together. Numeral 10 indicates a lever for 
taking out the cartridge. 

Fig. 3 illustrates as an example, the configuration of the electrode 4 on 
the side of the cartridge 1 and the electrode 6 on the side of the printer. As 
shown in Fig. 3, each of the electrodes 4 and 6 has a group of terminals 
respectively that are disposed to be facing each other. Therefore, signal lines 
used for controlling can be electrically connected each other, such as line 
systems CE, +V, and GND for supplying power to the nonvolatile memory 3, 
address buses D1 and DO for providing address for writing data, RC and STR 
that output indication signal for reading or writing memory contents, and IS that 
outputs detection signal for determining whether or not the ink cartridge has 
been set in a predetermined location, and also control signal line SK for 
providing clock signal. 

Fig. 4 illustrates as an example, the configuration of control circuit of the 
present invention for detecting ink residual quantity, wherein each of numerals 
11 , 12, 13, and 14 comprises a control unit, a memory RAM, a subtracter, and a 
SW group for manipulation of printer respectively. The following describes 
operation for detecting ink residual quantity performed by such control circuit. 
At the same time as the power switch of the printer is turned "on" and the printer 
shifts into working condition, the printer control unit 11 reads contents of the 
rewritable nonvolatile memory 3 attached to the ink cartridge 1 via connection 
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units of the electrodes 4 and 6, that is, data regarding ink residual quantity, and 
writes it into the memory 12 disposed in the main body of the printer. When the 
SW group 14 for manipulation of the printer is turned on and starts printing, the 
subtracter 13 subtracts the data regarding the ink residual quantity for every line 
for example. The values to be subtracted are set according to the ink usage 
used in printing one line and the ink usage used in pumping for recovering 
discharge of the ink. 

In this way, the data regarding the ink residual quantity are subtracted 
as the usage of the ink proceeds. When the ink usage becomes zero, a 
warning can be displayed to indicate that no more ink is left for example. 

The timing of writing the ink residual count value into the rewritable 
nonvolatile memory 3 attached to the ink cartridge 1 is performed at a moment 
when detachment of the ink cartridge 1 is detected by the use of the signal line 
IS, which is for detecting whether or not the ink cartridge 1 is disposed in a 
predetermined location, or may be performed at a moment the power is turned 
off, or may be performed each time the ink residual quantity is varied during the 
printing as described above. 

In case of removing the ink cartridge 1 such as halfway through the 
recording apparatus, the ink residual quantity is written at the moment of the 
detachment, so that when reattaching the ink cartridge, the recording apparatus 
controlling unit 11 reads out the ink residual quantity at the moment of the 
reattachment, and then the aforementioned operation is continued. 

The nonvolatile memory used as rewritable memory means attached to 
the ink cartridge 1 of the present invention is not restricted to electric memories, 
but may also be magnetic or optical. For example, in case of using magnetic 
memory, the purpose of the present invention can be achieved by fixing 
magnetic tape onto the ink cartridge 1 and attaching movable magnetic head on 
the side of the printer, or rewriting can be performed with optical means by 
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using EPROM (magneto-optical memory) as the memory 3. 

In case the ink cartridge 1 is detached from the main body of the 
recording device, the electrical connection between the main body of the 
recording device and the ink cartridge 1 is cut-off at the above-mentioned IS, so 
that the main body of the recording device can detect the miss-insertion of the 
ink cartridge 1 , and the recording can be prevented from continuing thereafter. 
Therefore, various problems can be prevented, such as those resulting from 
performing the printing while the ink cartridge 1 is detached. 

Additionally, in the present example described above, since a rewritable 
memory is disposed in the ink cartridge, the ink usage can be computed on the 
side of the main body of the recording device, allowing the ink residual quantity 
to be rewritten into the memory at a predetermined timing. In this way, the ink 
residual quantity can be managed separately for every ink cartridge, and a 
warning about the ink residual quantity can always be given accurately even in 
case of reattaching the cartridge. 
[Advantageous Effect of the Invention] 

As described above, according to the present invention, the recording 
device can detect accurately and immediately that the ink cartridge has been 
inserted into the recording device correctly. Furthermore, since the insertion of 
the ink cartridge into the recording device can be electrically detected, the 
present invention is capable of achieving high detection accuracy, as well as 
providing compact ink cartridge with low cost. 

4. Brief Description of the Drawings 

Fig. 1Aand Fig. 1B are oblique perspective drawing and cross-sectional 
drawing illustrating the configuration of the ink cartridge of the present invention 
as an example; 
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Fig. 2A and Fig. 2B are oblique perspective drawing and cross-sectional 
drawing illustrating the ink cartridge storage space on the main body of the 
recording device of the present invention in a perspective way; 

Fig. 3 is an explanation drawing of the electrodes disposed in the ink 
cartridge and in the cartridge storage space respectively; and 

Fig. 4 is a block diagram of the control circuit for detecting the ink 
residual quantity according to the present invention. 

1 ... ink cartridge 

2 ... ink tube 

3 ... rewritable nonvolatile memory 
3A ... memory part 

4 ... electrode 

6 ... connection-used electrode 

7 ... storage space 

8 ... sucking needle 

11 ... recording device control unit 

12 ... memory 

13 ... subtracter 

14 ... SW group 
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